Effects of combination of angiotensin receptor blocker and calcium channel blocker on ox-LDL levels and cardiovascular dysfunction in Dahl rats.
In an effort to assess the cardiovascular benefits of combined angiotensin receptor blockage and calcium channel antagonism, we assessed the chronic effects of the angiotensin type 1 receptor blocker candesartan, the calcium channel blocker benidipine, and the use of a combination therapy in Dahl salt-sensitive (DS) rats. DS rats receiving a high salt diet were treated with either benidipine (4 mg/kg), candesartan (1 mg/kg) or both. Rat blood pressure was measured using a tail-cuff method. Following 12 weeks, the effect on heart weight, plasma-oxidized low-density lipoprotein (ox-LDL) level, endothelium-dependent vasorelaxation, and histology of the heart and aorta was assessed. Blood pressure, heart weight and plasma ox-LDL levels increased, while endothelium-dependent vasorelaxation decreased in the DS rats. Candesartan and benidipine inhibited the increase in blood pressure and heart weight, and the decrease in endothelium-dependent vasorelaxation. The use of benidipine alone or a combination significantly inhibited the increase in ox-LDL levels, whereas candesartan alone had no significant effect on ox-LDL levels. The present findings indicate that, if the monotherapy using ARB could not achieve adequate control of blood pressure, the combination therapy with ARB and benidipine provides the additional reductions in hypertension and cardiac hypertrophy. Moreover, the combination therapy inhibits cardiovascular dysfunction and ox-LDL levels more effectively than use of ARB alone. These results contribute to the possibility of lowering ox-LDL levels as a means of enhancing cardiovascular protection.